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Description 

This invention relates to gas and liquid fueled tur- 
bines, and more specifically, to combustors in industrial 
gas turbines used in power generation plants. 

EP-A-95788 discloses a combustion liner cap as- 
sembly for use in a mutti-nozzle combustor of a gas tur- 
bine comprising: 

a substantially cylindrical first sleeve having a rear- 
ward end and a forward end; 
a rear plate fixed to the rearward end of said sleeve, 
said rear plate provided with a first plurality of open- 
ings for receiving a corresponding number of fuel 
nozzles; 

a forward plate subassembly fixed to the forward 
end of said sleeve, said forward plate provided with 
a second plurality of openings in substantial align- 
ment with said first plurality of openings in said rear 
plate; 

a plurality of open ended premix tubes having for- 
ward and rearward ends, said tubes extending ax- 
ially within said sleeve between said rear plate and 
said forward plate assembly. 

Gas turbines generally include a compressor, one 
or more combustors, a fuel injection system and a tur- 
bine. Typically, the compressor pressurizes inlet air 
which is then turned in direction or reverse flowed to the 
combustors where it is used to cool the combustor and 
also to provide air to the combustion process. In a multi- 
combustor turbine, the combustors are located about 
the periphery of the gas turbine, and a transition duct 
connects the outlet end of each combustor with the inlet 
end of the turbine to deliver the hot products of the com- 
bustion process to the turbine. 

In an effort to reduce the amount of NOx in the ex- 
haust gas of a gas turbine, inventors Wilkes and Hilt de- 
vised the dual stage, dual mode combustor which is 
shown in U.S. Patent 4,292,801 issued October 6, 1981 
to the assignee of the present invention. In this afore- 
mentioned patent, it is disclosed that the amount of ex- 
haust NOx can be greatly reduced, as compared with a 
conventional single stage, single fuel nozzle combustor, 
if two combustion chambers are established in the com- 
bustor such that under conditions of normal operating 
load, the upstream or primary combustion chamber 
serves as a premix chamber, with actual combustion oc- 
curring in the downstream or secondary combustion 
chamber. Under this normal operating condition, there 
is no flame in the primary chamber (resulting in a de- 
crease in the formation of NOx), and the secondary or 
center nozzle provides the flame source for combustion 
in the secondary combustor. The specific configuration 
of the patented invention includes an annular array of 
primary nozzles within each combustor, each of which 
nozzles discharges into the primary combustion cham- 
ber, and a central secondary nozzle which discharges 


into the secondary combustion chamber. These nozzles 
may all be described as diffusion nozzles in that each 
nozzle has an axial fuel delivery pipe surrounded at its 
discharge end by an air swirler which provides air for 

5 fuel nozzle discharge orifices. 

In U.S. Patent No. 4,982,570, there is disclosed a 
dual stage, dual mode combustor which utilizes a com- 
bined diffusion/premix nozzle as the centrally located 
secondary nozzle. In operation, a relatively small 

io amount of fuel is used to sustain a diffusion pilot where- 
as a premix section of the nozzle provides additional fuel 
for ignition of the main fuel supply from the upstream 
primary nozzles directed into the primary combustion 
chamber. 

15 In a subsequent development, a secondary nozzle 
air swirler previously located in the secondary combus- 
tion chamber downstream of the diffusion and premix 
nozzle orifices (at the boundary of the secondary fjame 
zone), was relocated to a position upstream of the 
premix nozzle orifices in order to eliminate any direct 
contact with the flame in the combustor. This develop- 
ment is disclosed in EP-A-488556. 

Prior multi-nozzle cap assemblies utilize welded 
sheet metal fabrications which are very labor and tooling 
intensive to make. Once assembled, these cap assem- 
blies are difficult to repair or rework, and in some in- 
stances, if damaged, repair or rework cannot be eco- 
nomically justified and the cap must be scrapped. 

This invention relates generally to a new dry low 
NOx combustor specifically developed for industrial gas 
turbine applications, as described in EP-A-564184 . The 
conbustor is a single stage (single combustion or burn- 
ing zone) dual mode (diffusion and premixed) combus- 
tor which operates in a diffusion mode at low turbine 
loads and in a premixed mode at high turbine loads. 
Generally, each combustor includes multiple fuel noz- 
zles, each of which is similar to the diffusion/premix sec- 
ondary nozzle x as disclosed in EP-A-488556. In other 
words, each nozzle has a surrounding dedicated premix 
section or tube so that, in the premixed mode, fuel is 
premixed with air prior to burning in the single combus- 
tion chamber. In this way, the multiple dedicated premix- 
ing sections or tubes allow thorough premixing of fuel 
and air prior to burning, which ultimately results in low 
NOx levels. 

More specifically, each combustor includes a gen- 
erally cylindrical casing having a longitudinal axis, the 
combustor casing having fore and aft sections secured 
to each other, and the combustion casing as a whole 
secured to the turbine casing. Each combustor also in- 
cludes an internal flow sleeve and a combustion liner 
substantially concentrically arranged within the flow 
sleeve. Both the flow sleeve and combustion liner ex- 
tend between a double walled transition duct at their for- 
ward or downstream ends, and a sleeve cap assembly 
(located within a rearward or upstream portion of the 
combustor) at their rearward ends. The flow sleeve is 
attached directly to the combustor casing, while the liner 
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receives the liner cap assembly which, in turn, is fixed 
to the combustor casing. The outer wall of the transition 
duct and at least a portion of the flow sleeve are provided 
with air supply holes over a substantial portion of their 
respective surfaces, thereby permitting compressor air 
to enter the radial space between the combustion liner 
and the flow sleeve, and to be reverse flowed to the rear- 
ward or upstream portion of the combustor where the 
air flow direction is again reversed to flow into the rear- 
ward portion of the combustor and towards the combus- 
tion zone. 

A plurality (five in the exemplary embodiment) of dif- 
f usion/premix fuel nozzles are arranged in a circular ar- 
ray about the longitudinal axis of the combustor casing. 
These nozzles are mounted in a combustor end cover 
assembly which closes off the rearward end of the com- 
bustor. Inside the combustor, the fuel nozzles extend in- 
to a combustion liner cap assembly and, specifically, in- 
to corresponding ones of the premix tubes. The forward 
or discharge end of each nozzle terminates within a cor- 
responding premix tube, in relatively close proximity to 
the downstream end of the premix tube which opens to 
the burning zone in the combustion liner. An air swirler 
is located radially between each nozzle and its associ- 
ated premix tube at the rearward or upstream end of the 
premix tube, to swirl the compressor air entering into the 
respective premix tube for mixing with premix fuel, as 
described in greater detail in EP-A-564184. 

Each fuel nozzle is provided with multiple concen- 
tric passages for introducing premix gas fuel, diffusion 
gas fuel, combustion air, water (optional), and liquid fuel 
into the combustion or burning zone. The nozzle con- 
struction per se forms no part of this invention. The gas 
and liquid fuels, combustion air and water are supplied 
to the combustor by suitable supply tubes, manifolds 
and associated controls which are well understood by 
those skilled in the art. 

This new dry low NOx combustor disclosed in the 
above noted EP-A-564148 has created a need for: 

- "Float" between the liner cap assembly and the fuel 
nozzles to prevent interference due to manufactur- 
ing tolerance stack-up; 

- Compliance between the liner cap assembly and 
liner assembly; 

-- Firm attachment of the liner cap assembly to the 
combustion case to reduce wear and vibration; 
Economical repair or replacement of damaged 
parts; and 

- Maintenance or improvement of the emissions per- 
formance of current dry low NOx combustors while 
meeting all mechanical design requirements for 
production liner cap assemblies, among other re- 
quirements. 

The present invention, in seeking to solve the above 
problems, utilizes a modular construction technique 
which allows for rapid design changes to be made to 


components of the cap assembly with minimal impact 
upon the total cap assembly, and allows for economical 
repairs to be made to cap assemblies due to manufac- 
turing mistakes during initial construction or due to in- 
s service damage. Additionally, the cap assembly in ac- 
cordance with this invention requires minimal special 
forming tools which further reduces manufacturing cycle 
time and cost. Thus, this invention is related specifically 
to the construction of the combustion liner cap assembly 
10 and associated premix tubes, and the manner in which 
the combustion liner cap assembly is supported within 
the combustor. 

The combustion liner cap assembly in accordance 
with this invention includes a substantially cylindrical 
15 first sleeve to which is secured a rear plate. The plate is 
generally circular in shape and is welded to the rearward 
peripheral edge of the sleeve. The rear plate is also 
formed with a plurality of relatively large openings (five 
in the exemplary embodiment), one for each fuel nozzle 
assembly, as described in further detail below. 

Each fuel nozzle opening is fitted with a floating noz- 
zle collar, extending rearwardly of the rear plate. The 
assembly is configured and arranged to retain the noz- 
zle collar against the rear plate, but to allow free-floating 
radial adjustment of the collar to accommodate any 
slight misalignment (or tolerance build up) of the fuel 
nozzle relative to the liner cap assembly. 

The forward or downstream end of the first cylindri- 
cal sleeve terminates at a free, annular edge. The open- 
ing defined by the forward edge of the sleeve receives 
an impingement plate subassembly which includes a 
forward wall or impingement plate provided with a plu- 
rality of cooling apertures, and a rearwardly extending 
outer cylindrical extension. The impingement plate is al- 
so formed with a plurality of openings (i.e., five) in axial 
alignment with the rear plate openings. Each of the im- 
pingement plate openings is further defined by an inner, 
axially (rearwardly) extending ring welded to the im- 
pingement plate. The outer cylindrical extension of the 
impingement plate assembly is received within and riv- 
eted to the forward end of the first sleeve. 

A central opening in the impingement plate has a 
rearwardly extending cylindrical inner ring fixed thereto, 
for receiving a center cup. The cupjike the impinge- 
ment plate, has a plurality of cooling apertures therein, 
and is used to "plug" the center opening of the impinge- 
ment plate when, since in the exemplary embodiment 
of this invention, no secondary center body fuel nozzle 
is employed. 

Each pair of aligned rear plate and impingement 
plate openings receives a premix tube, extending sub- 
stantially perpendicularly between the plates. The 
premix tube is a solid, open ended cylinder, a rearward 
edge of which fits within a counterbore in the rear plate. 
The forward edge of the premix tube is telescoped within 
the inner ring of the impingement plate assembly. The 
forward edge of each premix tube may be provided with 
a radially directed, substantially wedge-shaped shield 
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plate. The shield plates of the five premix tubes, in com- 
bination, shield substantially the entire impingement 
plate from the thermal radiation of the combustor flame. 
By not welding or otherwise fixing the forward ends of 
the premix tubes to the impingement plate assembly, re- 5 
moval of the entire premix tube subassembly (the five 
premix tubes, the rear plate and floating collars) for re- 
pair and/or replacement can be accomplished without 
removing (or damaging) the remainder of the cap as- 
sembly. 10 

Added support for the premix tube subassembly is 
provided by an internal strut subassembly which in- 
cludes an annular center ring fitted about the rearwardly 
extending inner ring of the impingement plate, and five 
radially oriented spokes or struts extending between the 1$ 
premix tubes to an outer annular ring fixed to the interior 
surface of the first sleeve. 

The multi-nozzle liner cap assembly in accordance 
with this invention is secured within the combustor cas- 
ing in the following manner. The combustor casing has 20 
fore and aft sections, joined together in a conventional 
manner by bolts at annular abutting flanges. The re- 
spective flanges are provided with opposed annular re- 
cesses. The fore section flange recess receives a rear- 
ward radial flange of the flow sleeve, while the aft section 25 
flange recess receives an annular radial flange of the 
liner cap mounting flange subassembly. 

The liner cap mounting flange subassembly in- 
cludes a second cylindrical sleeve portion extending 
rearwardly of the above mentioned annular radial 30 
flange. The first and second sleeves are radially spaced 
from each other in a substantially concentric relation- 
ship, with the second sleeve secured to the first sleeve 
by means of a plurality of circumferentially spaced struts 
fixed between the first and second sleeves, permitting 35 
compressor air to flow past the cap assembly before re* 
versing direction and flowing into the assembly for mix- 
ing with premix gas fuel. 

This second sleeve incorporates the radial mount- 
ing flange which is sandwiched between the fore and aft 40 
sections of the combustor casing. The radially inner por- 
tion of the annular mounting flange supports a plurality 
(three in the exemplary embodiment) of combustion lin- 
er stops which extend forwardly of the mounting flange. 
These stops prevent the combustion liner from expand- 45 
ing rearwardly as a result of the heat of combustion, as 
described further below 

It may therefore be appreciated that in accordance 
with one aspect of the present invention there is provid- 
ed a combustion liner cap assembly for use in multi-noz- so 
zle combustors of a gas turbine comprising a substan- 
tially cylindrical first sleeve having a rearward end and 
a forward end; a rear plate fixed to the rearward end of 
the sleeve, the rear plate provided with a first plurality 
of openings for receiving a corresponding number of fuel ss 
nozzles; a forward plate sub-assembly fixed to the for- 
ward end of the sleeve, said forward plate provided with 
a second plurality of openings in substantial alignment 


with the first plurality of openings in the rear plate; and 
a plurality of open ended premix tubes having forward 
and rearward ends, the tubes extending axially within 
the sleeve between the rear plate and the forward plate 
assembly, each premix tube supported within a corre- 
sponding one of the first plurality of openings at its rear- 
ward end and a corresponding one of the second plu- 
rality of openings at its forward end in non-fixed relation 
thereto. 

Other aspects are specified in the claims. 

The present invention thus provides an economical 
and easy to assemble/disassemble combustion liner 
cap assembly which has a short manufacturing cycle 
time and low manufacturing cost resulting from simple 
subassemblies which require minimal tooling and which 
are not labor intensive. 

Additional objects and advantages of the present 
invention will become apparent from the detailed de- 
scription which follows. 

FIGURE 1 is a partial cross section of a gas turbine 
combustor in accordance with an exemplary em- 
bodiment of the invention; 

FIGURE 2 is a partial cross section of a combustor 
liner cap assembly incorporated within the combus- 
tor illustrated in Figure 1 ; 

FIGURE 2A is an enlarged construction detail of the 
combustor liner cap assembly illustrated in Figure 

2; 

FIGURE 2B is another enlarged construction detail 
of the combustor liner cap assembly illustrated in 
Figure 2; 

FIGURE 3 is a rear end view of the combustion liner 
cap assembly illustrated in Figure 2; 

FIGURE 4 is a front end view of the combustor liner 
cap assembly of Figure 1 ; 

FIGURE 5 is a side sectional view of an impinge- 
ment plate subassembly and support strut sub- 
assembly incorporated within the combustion liner 
cap assembly illustrated in Figure 2; 

FIGURE 6 is a partial front end view of the impinge- 
ment plate subassembly illustrated in Figure 5; 

FIGURE 7 is a side cross section of a premix tube 
and associated shield plate incorporated in the 
combustion liner cap assembly illustrated in Figure 

2; 

FIGURE 8 is a front end view of the premix tube 
illustrated in Figure 7; 
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FIGURE 9 is a partial side section of portions of the 
combustion liner cap assembly illustrated in Figure 
1; 

FIGURE 10 is a side cross section of an outer 
sleeve and mounting flange subassembly incorpo- 
rated within the combustion liner cap assembly of 
Figure 1; and 

FIGURE 10A is an enlarged construction detail of 
the outer sleeve and mounting flange subassembly 
illustrated in Figure 10. 

With reference to Figure 1, the gas turbine 10 in- 
cludes a compressor 12 (partially shown), a plurality of 
combustors 14 (one shown), and a turbine represented 
here by a single blade 16. Although not specifically 
shown, the turbine is drivingly connected to the com- 
pressor 12 along a common axis. The compressor 12 
pressurizes inlet air which is then reverse flowed to the 
combustor 1 4 where it is used to cool the combustor and 
to provide air to the combustion process. 

As noted above, the gas turbine includes a plurality 
of combustors 1 4 located about the periphery of the gas 
turbine. A double-walled transition duct 18 connects the 
outlet end of each combustor with the inlet end of the 
turbine to deliver the hot products of combustion to the 
turbine. 

Ignition is achieved in the various combustors 1 4 by 
means of spark plug 20 in conjunction with cross fire 
tubes 22 (one shown) in the usual manner. 

Each combustor 14 includes a substantially cylin- 
drical combustion casing 24 which is secured at an open 
forward end to the turbine casing 26 by means of bolts 
28. The rearward end of the combustion casing is closed 
by an end cover assembly 30 which may include con- 
ventional supply tubes, manifolds and associated 
valves, etc. for feeding gas, liquid fuel and air (and water 
if desired) to the combustor. The end cover assembly 
30 receives a plurality (for example, five) fuel nozzle as- 
semblies 32 (only one shown for purposes of conven- 
ience and clarity) arranged in a circular array (see Figure 
5) about a longitudinal axis of the combustor. 

Within the combustor casing 24, there is mounted, 
in substantially concentric relation thereto, a substan- 
tially cylindrical flow sleeve 34 which connects at its for- 
ward end to the outer wall 36 of the double walled tran- 
sition duct 18. The flow sleeve 34 is connected at its 
rearward end by means of a radial flange 35 to the com- 
bustor casing 24 at a butt joint 37 where fore and aft 
sections of the combustor casing 24 are joined. 

Within the flow sleeve 34, there is a concentrically 
arranged combustion liner 38 which is connected at its 
forward end with the inner wall 40 of the transition duct 
18. The rearward end of the combustion liner is support- 
ed by a combustion liner cap assembly 42 as described 
further below, and which, in turn, is secured to the com- 
bustor casing at the same butt joint 37. It will be appre- 


ciated that the outer wall 36 of the transition duct 18, as 
well as that portion of flow sleeve 34 extending forward 
of the location where the combustion casing 24 is bolted 
to the turbine casing (by bolts 28) are formed with an 

5 array of apertures 44 over their respective peripheral 
surfaces to permit air to reverse flow from the compres- 
sor 1 2 through the apertures 44 into the annular (radial) 
space between the flow sleeve 34 and the liner 36 to- 
ward the upstream or rearward end of the combustor 

10 (as indicated by the flow arrows shown in Figure 1 ). 

The combustion liner cap assembly 42 in accord- 
ance with this invention will now be described in detail. 

Referring to Figure 2, the combustion liner cap as- 
sembly 42 includes a substantially cylindrical first sleeve 

is 46 to which is secured a rear plate 48. The sleeve is 
provided with circumferentially spaced cooling holes 43 
which permit compressor air to flow into the liner cap 
assembly as described further below. The plate 48 is 
generally circular in shape and is welded to the sleeve 

20 46 about its peripheral edge, the plate formed with a 
shoulder 50 on its forward side adapted to engage the 
rearward edge of the sleeve 46. The plate is also formed 
with a plurality of nozzle openings 52 (five in the exem- 
plary embodiment), one for each fuel nozzle assembly. 

25 Each fuel nozzle opening 52 in plate 48 is fitted with 
a floating collar 54, extending rearwardly of the plate 48. 
As best seen in Figures 2 and 2A, each nozzle opening 
formed in the plate 48 is surrounded by a recessed 
shoulder 56 which is designed to loosely receive a radial 

30 flange 58 formed on the forward peripheral edge of the 
associated collar 54. Once properly located, a plurality 
of tabs 60 (three in the exemplary embodiment) are fixed 
to the rearward edge of the plate 48 (equally spaced 
about its periphery) so as to overlap the collar radial 

35 flange 58, thereby retaining the collar 54 in place, but 
permitting slight radial adjustment thereof to accommo- 
date slight misalignment of the associated fuel nozzle 
32 (and associated swirler 33) and/or tolerance build up 
between the various combustor components. The rear- 

40 wardmost edge 62 of each floating collar 54 is formed 
with an enlarged radius portion, flattened at two loca- 
tions 64, where the collar 54 abuts adjacent, similar col- 
lars, best seen in Figure 3. The floating collars 54 are 
removable and replaceable as necessary when wear 

45 occurs between the collar and the fuel nozzle. 

The forward or downstream end of the first cylindri- 
cal sleeve 46 terminates at a free, annular edge 66 (best 
seen in Figure 2B). The opening defined by the forward 
edge 66 of the sleeve 46 receives an impingement plate 

so subassembly 68. The subassembly 68, best seen in Fig- 
ures 5 and 6 with additional reference to Figures 2 and 
2B includes a forward wall or impingement plate 70, pro- 
vided with a plurality of cooling apertures 72, and a rear- 
wardly extending outer cylindrical extension 74 (also re- 

55 ferred to as a "third" sleeve) which is riveted (by means 
of shear pins) to the sleeve 46 as shown at 78 in Figure 
2. The impingement plate 70 is also formed with a plu- 
rality of nozzle openings 80 (i.e., five) in axial alignment 
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with the nozzle openings 52 in the rear plate 48. Each 
of the nozzle openings 80 is defined by an inner axially 
extending ring 82 welded to the impingement plate 70. 

A central opening 84 in the impingement plate 70 
has a rearwardly extending annular ring (or "fourth 5 
sleeve") 86 welded thereto, for receiving a center cup 
88. The cup 88, like the impingement plate 70, has a 
plurality of cooling apertures 90 on a front face 92 there- 
of, and is used to "plug" the center of the impingement 
plate 70 when, as in the exemplary embodiment of this 
invention, no center body fuel nozzle is employed. The 
center cup 88 is provided with a "sidewall" 94 which is 
telescopically received within the ring 86 and fixed 
thereto by, for example, welding or other suitable 
means. 

Each pair of axially aligned rear plate nozzle open- 
ings 52 and impingement plate nozzle openings 80 re- 
ceive a premix tube 96. Each premix tube 96 is a solid, 
open ended cylinder, a rearward edge of which fits within 
a counterbore 98 in the rear plate 48 (see Figure 2A). 
The forward edge 100 of the premix tube 96 is tele- 
scoped within the inner ring 82 of the impingement plate 
subassembly 68 and extends axially beyond (i.e. , down- 
stream or forwardly of) the impingement plate 70 (see 
Figure 2B). A small annular gap between the outer di- 
ameter of the premix tubes and their respective open- 
ings in the impingement plate steadies the premix cups 
and prevents uncontrolled air flow into the combustion 
liner. The forward end of the premix tubes 96 are not 
fixed to the impingement plate assembly 68, however, 
thereby facilitating removal of the entire premix tube su- 
bassembly (made up of the five premix tubes 96, the 
rear plate 48 and floating collars 54) for repair and/or 
replacement without also removing (or damaging) the 
remainder of the liner cap assembly. 

With reference to Figures 2B, 4, 7 and 8, a plurality 
of wedge-shaped shield plates 102 may be secured to 
the respective forward edges 100 of the premix tubes 
96. Collectively, the shield plates 102 provide substan- 
tial protection for the impingement plate 70 against the 
thermal radiation of the combustor flame to keep the 
temperature of the liner cap assembly within acceptable 
limits. In this regard, the shield plates are cooled by air 
flowing through the cooling apertures 72 in the impinge- 
ment plate 70. The shield plates may be secured to the 
premix cups by any suitable means but, in order to pre- 
serve the feature of easy removal of the premix tube su- 
bassembly, the shield plates 102 must be from the 
premix tubes 96. The use of shield plates is optional, 
however, so that no substantial obstacle to the modular 
construction of the liner assembly is necessarily estab- 
lished. In any event, where shield plates are employed, 
the size and shape are determined for each application 
of the cap assembly by thermal stress analysis and test- 
ing. A further benefit which accrues from the use of 
shield plates is that they serve to create a bluff body ef- 
fect which assists in stabilizing the flame in the combus- 
tor. 


An annular leaf spring 1 04 is secured about the for- 
ward portion of the sleeve 46, and is adapted to engage 
the inner surface of the combustion liner 38 when the 
liner cap assembly 42 is inserted within the rearward 
end of the liner. 

In order to provide additional support for the premix 
cup and impingement plate subassemblies, a support 
strut subassembly is provided which includes an inner 
ring 106, an outer ring 108 and a plurality of radial 
spokes or struts 1 1 0 extending therebetween. The inner 
ring 1 06 is fixed about the annular ring (or fourth sleeve) 
86 of the impingement plate subassembly 68, while the 
outer ring 108 is fixed to the interior surface of the outer 
cylindrical extension (or third sleeve) 74 of the impinge- 
ment plate subassembly. 

The multi-nozzle liner cap assembly 42 in accord- 
ance with this invention is secured within the combustor 
casing by means of a mounting flange subassembly 
which includes a cylindrical ring portion (also referred to 
as a "second sleeve") 112 extending rearwardly of an 
annular mounting flange ring 114 and radially spaced 
from the sleeve 46. The cylindrical ring is secured to the 
sleeve by means of a plurality of circumferentially 
spaced struts 116 welded to both the sleeve 46 and the 
cylindrical ring portion 112. 

Returning to Figure 1 , the flange 1 1 4 is sandwiched 
between the combustor casing flanges at the joint 37, 
adjacent the flow sleeve flange 35. 

With reference to Figures 1 0 and 1 0A, the mounting 
flange ring 114 is provided on its inner surface with a 
plurality (three in the exemplary embodiment) of com- 
bustion liner stops 118 which extend forwardly of the 
flange ring, and are adapted to engage the end of the 
associated combustion liner 38 to thereby prevent the 
liner from expanding rearwardly as a result of the heat 
of combustion. The liner 38 is thus forced to expand for- 
wardly into the transition duct wall 40 and thus avoiding 
damage to any of the combustor components. 

From the above description of the invention, it will 
become apparent that the invention provides the follow- 
ing advantages over prior combustion cap assemblies. 

(1 ) Economical repair or rework of damaged cap as- 
semblies through the use of readily removable, re- 
pairable and/or replaceable cap subassemblies; 

(2) Short manufacturing cycle time and low manu- 
facturing cost through the use of simple subassem- 
blies which require minimal tooling and are not labor 
intensive; 

(3) The disclosed construction meets acceptable in- 
spection and repair intervals; and 

(4) Allows for foreseen and unforeseen design up- 
grades without changing the basis liner cap assem- 
bly construction. 

While the invention has been described in connec- 
tion with what is presently considered to be the most 
practical and preferred embodiment, it is to be under- 
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stood that the invention is not to be limited to the dis- 
closed embodiment, but on the contrary, is intended to 
cover various modifications and equivalent arrange- 
ments included within scope of the appended claims. 


Claims 

1. A combustion liner cap assembly (42) for use in a 
multi-nozzle combustor of a gas turbine comprising: 

a substantially cylindrical first sleeve (116) hav- 
ing a rearward end and a forward end; 
a rear plate (48) fixed to the rearward end of 
said sleeve, said rear plate provided with a first 
plurality of openings (52) for receiving a corre- 
sponding number of fuel nozzles (32); 
a forward plate subassembly (68) fixed to the 
forward end of said sleeve, said forward plate 
provided with a second plurality of openings 
(80) in substantial alignment with said first plu- 
rality (52) of openings in said rear plate; 
a plurality of open ended premixtubes (96) hav- 
ing forward and rearward ends said tubes ex- 
tending axially within said sleeve (46) between 
said rear plate and said forward plate assembly, 
characterised in that each premix tube is sup- 
ported within a corresponding one of said first 
plurality of openings at its rearward end and a 
corresponding one of said second plurality of 
openings adjacent its forward end in non-fixed 
relation thereto. 

2. The liner cap assembly of claim 1 wherein said rear- 
ward end of each of said premix tubes (96) is sup- 
ported and fixed within a corresponding one of said 
first plurality of openings (52). 

3. The liner cap assembly of claim 1 wherein a plurality 
of nozzle collars (54) extend rearwardly of said rear 
plate, each aligned with a respective one of said first 
plurality of openings (52). 

4. The liner cap assembly of claim 3 wherein each of 
said plurality of nozzle collars (54) are mounted to 
said rear plate (48) so as to permit movement rela- 
tive to said rear plate. 

5. The liner cap assembly of claim 1 wherein each of 
said nozzle collars (54) is mounted to said plate (48) 
by a plurality of retaining tabs (60) fixed to said rear 
plate. 

6. The liner cap assembly of claim 1 wherein said sub- 
stantially cylindrical first sleeve (46) is secured to a 
second, substantially cylindrical radially outer 
sleeve (1 1 2) by a plurality of strut components (1 1 6) 
arranged in a circular array between said first and 


second sleeves. 

7. The liner cap assembly of claim 6 wherein said sec- 
ond sleeve (112) includes an annular ring provided 

5 with a radial mounting flange (114) for securing said 
liner cap assembly within the combustor. 

8. The liner cap assembly of claim 1 wherein said front 
plate subassembly comprises an impingement 

10 plate (70) formed with a center opening (84) in ad- 
dition to said second plurality of second openings 
(80), and a plurality of coolant apertures (72) ar- 
rayed over substantially the entirety of the impinge- 
ment plate. 

15 

9. The liner cap assembly of claim 8 wherein said im- 
pingement plate (70) includes a third substantially 
cylindrical sleeve (74) fixed to and extending rear- 
wardly from said impingement plate, said third 

20 sleeve (74) telescopically received within said first 
sleeve. 

10. The liner cap assembly of claim 8 wherein said im- 
pingement plate includes a fourth sleeve (86) fixed 

25 to and extending rearwardly of said center opening 
(84), and a center cup (88) fixed within said fourth 
sleeve, said center cup having a front face (92) 
formed with a plurality of cooling apertures (90). 

30 11. The liner cap assembly of claim 8 wherein said im- 
pingement plate is shielded over substantially its 
entire surface by a plurality of shield plates (102). 

12. The liner cap assembly of claim 11 wherein each 
35 premix tube (96) has one of said plurality of shield 

plates (102) fixed to a forward edge of said premix 
tube. 

1 3. The liner cap assembly of claim 1 wherein said first 
40 sleeve (46) has a plurality of cooling holes (43) 

spaced about the circumference thereof. 

14. The liner cap assembly of claim 1 and including an 
annular seal (104) supported on an outer surface of 

45 said first sleeve adjacent the forward end thereof 
and adapted to engage a combustion liner. 

15. The liner cap assembly of claim 14 wherein said 
second sleeve (112) includes an annular ring pro- 

so vided with a radial mounting flange (1 1 4) for secur- 
ing said liner cap assembly within a combustor. 

16. The liner cap assembly of claim 15 wherein said an- 
nular ring mounts a plurality of combustion liner 

ss stops (118). 

17. The liner cap assembly of claim 10 and including a 
reinforcing strut assembly (110) extending between 
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said third and fourth sleeves. 

18. A combustion liner cap assembly (42) for use in a 
multi-nozzle combustor of a gas turbine comprising: 

a substantially cylindrical first sleeve (46) hav- 
ing a rearward end and a forward end; 
a modular premix subassembly including a rear 
plate (48) secured to the rearward end of said 
first sleeve, said rear plate having a plurality of 
nozzle receiving openings (52) therein; and a 
plurality of premix tubes (96) having forward 
and rearward ends, the rearward ends being 
secured to said rear plate (48) in axial align- 
ment with a respective one of said nozzle re- 
ceiving openings; and 

a modular impingement plate subassembly se- 
cured within said forward end of said first 
sleeve, characterised in that the impingement 
plate subassembly includes an impingement 
plate (70) having a plurality of openings therein 
for receiving respective forward ends of said 
premix tubes in non-fixed relation thereto and 
a second plurality of coolant apertures (72) 
therein. 

19. The liner cap assembly of claim 18 and further in- 
cluding a liner mounting subassembly comprising a 
second cylindrical sleeve (112) spaced radially out- 
wardly of said first cylindrical sleeve (46) a plurality 
of struts (116) extending between and fixed to said 
first and second sleeves, and a radial mounting 
flange (114) adapted to be received within a recess 
between abutting combustor casing flanges. 

20. The liner cap assembly of claim 18 wherein a plu- 
rality of nozzle collars (54) extend rearwardly of said 
rear plate (48), each aligned with a respective one 
of said rear plate nozzle openings (52) 

21. The liner cap assembly of claim 20 wherein each of 
said plurality of nozzle collars (54) are mounted to 
said rear plate (48) so as to permit movement rela- 
tive to said rear plate. 

22. The liner cap assembly of claim 21 wherein each of 
said nozzle collars (54) is mounted to said plate by 
a plurality of retaining tabs (60) fixed to said rear 
plate. 

23. The liner cap assembly of claim 1 8 wherein said im- 
pingement plate (70) as a center opening (84) fitted 
with a center cup (88). 

24. The liner cap assembly of claim 1 8 wherein said im- 
pingement plate (70) is provided with a plurality of 
cooling apertures (72). 


Patentanspruche 

1 . Verbrennungsauskleidungs-Kappenanordnung 
(42) zur Verwendung in einer Vieldusen-Brennkam- 
s mer von einer Gasturbine, enthaltend: 

eine im wesentlichen zylindrische erste Hulse 
(116) mit einem hinteren Ende und einem vor- 
deren Ende; 

10 eine hintere Platte (48), die an dem hinteren 

Ende der Hulse befestigt ist und die mit einer 
ersten Anzahl von Offnungen (52) zum Aufneh- 
men einer entsprechenden Anzahl von Brenn- 
stoffdusen (32) versehen ist; 

is eine vordere Platten-Unteranordnung (68), die 

an dem vorderen Ende der Hulse befestigt ist, 
wobei die vordere Platte mit einer zweiten An- 
zahl von Offnungen (80) versehen ist, die mit 
der ersten Anzahl von Offnungen (52) in der 

20 hinteren Platte im wesentlichen ausgerichtet 

sind; 

eine Anzahl von am Ende offenen Vormisch- 
rohren (96), die vordere und hintere Enden auf- 
weisen und die sich in der Hulse (46) axial zwi- 
25 schen der hinteren Platte und der vorderen 

Plattenanordnung erstrecken, 

dadurch gekennzeichnet, daB jede Vormischrdhre 
an ihrem hinteren Ende in einer entsprechenden 
30 der ersten Anzahl von Offnungen und benachbart 
zu ihrem vorderen Ende in einer entsprechenden 
der zweiten Anzahl von Offnungen in einer nicht- 
fixierten Relation dazu gehaltert ist. 

35 2. Auskleidungs-Kappenanordnung nach Anspruch 1, 
wobei das hintere Ende von jeder Vormischrdhre 
(96) in einer entsprechenden der ersten Anzahl der 
Offnungen (52) gehaltert und befestigt ist. 

40 3. Auskleidungs-Kappenanordnungnach Anspruch 1, 
wobei sich von der hinteren Platte mehrere Dusen- 
buchsen (54) nach hinten erstrecken, die jeweils mit 
einer entsprechenden der ersten Anzahl von Off- 
nungen (52) ausgerichtet sind. 

45 

4. Auskleidungs-Kappenanordnung nach Anspruch 3, 
wobei jede der mehreren Dusenbuchsen (54) an 
der hinteren Platte (48) derart angebracht ist, daB 
eine Bewegung relativzu der hinteren Platte gestat- 

50 tet ist. 

5. Auskleidungs-Kappenanordnung nach Anspruch 1 , 
wobei jede der Dusenbuchsen (54) an der Platte 
(48) durch mehrere Haltungsansatze (60) ange- 

55 bracht ist, die an der hinteren Platte befestigt sind. 

6. Auskleidungs-Kappenanordnung nach Anspruch 1 , 
wobei die im wesentlichen zylindrische erste Hulse 
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(46) an einer zweiten, im wesentlichen zylindri- 
schen, radial auBeren Hulse (112) durch mehrere 
Strebenkomponenten (1 1 6) befestigt ist, die in einer 
Kreisanordnung zwischen den ersten und zweiten 
Hulsen angeordnet sind. 

7. Auskleidungs-Kappenanordnung nach Anspruch 6, 
wobei die zweite Hulse (112) einen Kreisring auf- 
weist, der mit einem radialen Befestigungsflansch 
(114) versehen ist, urn die Auskleidungs-Kappen- 
anordnung in der Brennkammer zu befestigen. 

8. Auskleidungs-Kappenanordnung nach Anspruch 1 , 
wobei die vordere Platten-Unteranordnung eine 
Prallplatte (70) aufweist, die mit einer Mitteloffnung 
(84) zusatzlich zu der zweiten Anzahl von zweiten 
Offnungen (80) und mehreren KDhlmitte I -Off nun- 
gen (72) versehen ist, die uber im wesentlichen der 
Gesamtheit der Prallplatte angeordnet sind. 

9. Auskleidungs-Kappenanordnung nach Anspruch 8, 
wobei die Prallplatte (70) eine dritte im wesentli- 
chen zylindrische Hulse (74) aufweist, die an der 
Prallplatte befestigt ist und sich von dieser nach hin- 
ten erstreckt, wobei die dritte Hulse (74) teleskop- 
artig in der ersten Hulse aufgenommen ist. 

10. Auskleidungs-Kappenanordnung nach Anspruch 8, 
wobei die Prallplatte eine vierte Hulse (86), die an 
der Mitteloffnung (84) befestigt ist und sich von die- 
ser nach hinten erstreckt, und einen Mittelbecher 
(88) aufweist, der in der vierten Hulse (86) befestigt 
ist und der eine Frontflache (92) aufweist, die mit 
mehreren Kuhloffnungen (90) versehen ist. 

1 1 . Auskleidungs-Kappenanordnung nach Anspruch 8, 
wobei die Prallplatte uber im wesentlichen ihrer ge- 
samten Oberflache durch mehrere Abschirmplatten 
(102) abgeschirmt ist. 

12. Auskleidungs-Kappenanordnung nach Anspruch 
11 , wobei an einem vorderen Rand von jeder Vor- 
mischrohre (96) eine der mehreren Abschirmplat- 
ten (102) befestigt ist. 

1 3. Auskleidungs-Kappenanordnung nach Anspruch 1 , 
wobei die erste Hulse (46) mehrere KOhllocher (43) 
aufweist, die urn ihren Umfang herum im Abstand 
angeordnet sind. 

14. Auskleidungs-Kappenanordnung nach Anspruch 1 , 
wobei eine ringformige Dichtung (1 04) auf einer au- 
Beren Oberflache der ersten Hulse benachbart zu 
ihrem vorderen Ende getragen und in der Lage ist, 
an einer Verbrennungsauskleidung anzugreifen. 

15. Auskleidungs-Kappenanordnung nach Anspruch 
14, wobei die zweite Hulse (112) einen Kreisring 


aufweist, der mit einem radialen Befestigungs- 
flansch (114) versehen ist, urn die Auskleidungs- 
Kappenanordnung in einer Brennkammer zu befe- 
stigen. 

5 

16. Auskleidungs-Kappenanordnung nach Anspruch 
1 5, wobei der Kreisring mehrere Verbrennungsaus- 
kleidungs-Anschlage (118) befestigt. 

10 17. Auskleidungs-Kappenanordnung nach Anspruch 
10, wobei eine verstarkende Strebenanordnung 
(110) vorgesehen ist, die sich zwischen den dritten 
und vierten Hulsen erstreckt. 

'5 18. Verbrennungs-Auskleidungs-Kappenanordnung 

(42) zur Verwendung in einer Vieldusen-Brennkam- 
mer von einer Gasturbine, enthaltend: 

eine im wesentlichen zylindrische erste Hulse 
20 (46) mit einem hinteren Ende und einem vorde- 

ren Ende; 

eine modulare Vormisch-Unteranordnung, die 
eine hintere Platte (48), die an dem hinteren 
Ende der ersten Hulse befestigt ist und die 
25 mehrere Dusenaufnahmeoffnungen (52) darin 

aufweist, und mehrere Vormischrohren (96) mit 
vorderen und hinteren Enden enthalt, wobei die 
hinteren Enden an der hinteren Platte (48) in 
axialer Ausrichtung mit einer entsprechenden 
30 der Dusenaufnahmeoffnungen befestigt sind; 

und 

eine modulare Prallplatten-Unteranordnung, 
die in dem vorderen Ende der ersten Hulse be- 
festigt ist, 

35 

dadurch gekennzeichnet, daB die Prallplat- 
ten-Unteranordnung eine Prallplatte (70) mit meh- 
reren Offnungen darin zum Aufnehmen entspre- 
chender vorderer Enden der Vormischrohren in ei- 
40 ner nicht-fixierten Relation dazu und einer zweiten 
Anzahl von Kuhlmitteloffnungen (72) darin aufweist. 

19. Auskleidungs-Kappenanordnung nach Anspruch 
18, wobei ferner eine Auskleidungsbefestigungs- 

45 Unteranordnung vorgesehen ist, die eine zweite zy- 
lindrische HOIse (112), die im Abstand radial auBen 
von der ersten zylindrischen Hulse (46) angeordnet 
ist, mehrere Streben (116), die sich zwischen den 
ersten und zweiten Hulsen erstrecken und daran 

50 befestigt sind, und einen radialen Befestigungs- 
flansch (114) aufweist, der in einer Vertiefung zwi- 
schen aneinander anliegenden Brennkammerge- 
hauseflanschen aufgenommen werden kann. 

55 20. Auskleidungs-Kappenanordung nach Anspruch 18, 
wobei sich mehrere Dusenbuchsen (54) von der 
hinteren Platte (48) nach hinten erstrecken, die je- 
weils mit einer entsprechenden der Dusenoffnun- 


25 


30 


35 


9 


17 


EP 0 564 185 B1 


18 


gen (52) der hinteren Platte ausgerichtet sind. 

21. Auskleidungs-Kappenanordnung nach Anspruch 

20, wobei jede der mehreren Dusenbuchsen (54) 

an der hinteren Platte (48) derart angebracht ist, s 
da(3 ein Bewegung relativ zu der hinteren Platte ge- 
stattet ist. 

22. Auskleidungs-Kappenanordnung nach Anspruch 

21 , wobei jede der Dusenbuchsen (54) an der Platte 10 
durch mehrere Haltungsansatze (60) angebracht 

ist, die an der hinteren Platte befestigt sind. 

23. Auskleidungs-Kappenanordnung nach Anspruch 

18, wobei die Prallplatte (70) eine mittlere Offnung is 
(84) aufweist, die mit einem Mittelbecher (88) zu- 
sammenpaflt. 

24. Auskleidungs-Kappenanordnung nach Anspruch 

18, wobei die Prallplatte (70) mit mehreren Kuhloff- 20 
nungen (72) versehen ist. 

Revendications 

2S 

1 . Ensemble formant tete de chemise de chambre de 
combustion destine §1 dtre utilise dans une chambre 
de combustion multi-injecteurs d'une turbine a gaz, 
comprenant: 

30 

un premier fourreau (116) sensiblement cylin- 
drique ayant une extremite arriere et une extre- 
mite avant; 

une plaque arriere (48) fixee a ['extremite arrie- 
re dudit fourreau, ladite plaque arriere etant 35 
pourvue d'une premiere pluralite d'ouvertures 
(52) destinies k recevoir un nombre corres- 
pondent d'injecteurs (32) de carburant ; 
un sous-ensemble (68) de plaque avant, fix6 k 
Pextremite avant dudit fourreau, ladite plaque 40 
avant 6tant pourvue d'une seconde plurality 
d'ouvertures (80) sensiblement en alignement 
avec ladite premiere plurality (52) d'ouvertures 
de ladite plaque arriere; 

une pluralite de tubes de premelange (96) a ex- 45 
tremites ouvertes et comportant des extremites 
avant et arriere, lesdits tubes s'6tendant axia- 
lement a Pinterieur dudit fourreau (46) entre la- 
dite plaque arriere et ledit ensemble de plaque 
avant , so 

caracterise en ce que chaque tube de preme- 
lange est supports k Pinterieur de Pouverture cor- 
respondante de ladite premidre pluralite d'ouvertu- 
res k son extremite arriere et d'une ouverture cor- ss 
respondante de ladite seconde plurality d'ouvertu- 
res au voisinage de son extremite avant, sans y §tre 
fix6. 


2. Ensemble formant tete de chemise de chambre de 
combustion selon la revendication 1 , dans lequel la- 
dite exttemite arriere de chacun desdits tubes de 
pr^rrtelange (96) est supportee et fix6e k Pinterieur 
d'une ouverture correspondante de ladite pluralite 
d'ouvertures (52). 

3. Ensemble formant tete de chemise de chambre de 
combustion selon la revendication 1, dans lequel 
une pluralite de bagues (54) d'injecteurs s'6tendent 
vers Parri^re de ladite plaque arriere, chacune 6tant 
alignee avec une ouverture respective de ladite pre- 
miere pluralite d'ouvertures (52). 

4. Ensemble formant tete de chemise de chambre de 
combustion selon la revendication 3, dans lequel 
chaque bague de ladite pluralite de bagues (54) 
d'injecteurs est montee sur ladite plaque arriere 
(48) de mantere k pouvoir se d6placer par rapport 
a ladite plaque arrive. 

5. Ensemble formant tete de chemise de chambre de 
combustion selon la revendication 1 , dans lequel 
chacune desdites bagues (54) d'injecteurs est mon- 
tee sur ladite plaque (48) k I'aide d'une pluralite de 
pattes de retenue (60) fix6es k ladite plaque arri&re. 

6. Ensemble formant tete de chemise de chambre de 
combustion selon la revendication 1 , dans lequel le- 
dit premier fourreau (46) sensiblement cylindrique 
est fixe k un deuxieme fourreau (1 1 2), sensiblement 
cylindrique et situe radialement a I'exterieur, par 
une pluralite d'entretoises (116) disposes en une 
rangee circulaire entre lesdits premier et deuxieme 
fourreaux. 

7. Ensemble formant tete de chemise de chambre de 
combustion selon la revendication 6, dans lequel le- 
dit deuxieme fourreau (112) comprend une virole 
annulaire pourvue d'un rebord de montage radial 
(114) destine k I'assujettissement dudit ensemble 
formant tete de chemise de chambre de combustion 
k Pinterieur de la chambre de combustion. 

8. Ensemble formant tete de chemise de chambre de 
combustion selon la revendication 1 , dans lequel le- 
dit sous-ensemble de plaque avant comprend une 
plaque k impact (70) comprenant une ouverture 
centrale (84) en plus de ladite seconde pluralite de 
secondes ouvertures (80), et une pluralite d'ouver- 
tures (72) pourfluide de refroidissement, disposees 
en rangees sensiblement sur la totalite de la plaque 
k impact. 

9. Ensemble formant tete de chemise de chambre de 
combustion selon la revendication 8, dans lequel la- 
dite plaque k impact (70) comprend un troisifeme 
fourreau sensiblement cylindrique (74) fixe k ladite 
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plaque a impact et s'etendant vers I'arriere depuis 
cette plaque a impact, ledit troisieme fourreau (74) 
ytant loge de faoon telescopique a I'intyrieur dudit 
premier fourreau. 

10. Ensemble formant tete de chemise de chambre de 
combustion selon la revendication 8, dans lequel la- 
dite plaque a impact comprend un quatrieme four- 
reau (86) fixe a ladite ouverture centrale (84) et 
s'ytendant en arriere de cette ouverture, et une cu- 
vette centrale (88) fixee a I'interieur dudit quatrieme 
fourreau et une cuvette centrale comportant une fa- 
ce avant (92) dans laquelle sont m6nag6es une plu- 
rality d'ouvertures de refroidissement (90). 

1 1 . Ensemble formant t£te de chemise de chambre de 
combustion selon la revendication 8, dans lequel la- 
dite plaque a impact est prot6g6e sensiblement sur 
la totality de sa surface par une plurality de plaques 
de protection (102). 

12. Ensemble formant tete de chemise de chambre de 
combustion selon la revendication 11, dans lequel 
chaque tube de pr6m6lange (96) comporte une pla- 
que de ladite plurality de plaques de protection 
(102) qui est fixee a un bord avant dudit tube de 
pr6m6lange. 

1 3. Ensemble formant tete de chemise de chambre de 
combustion selon la revendication 1 , dans lequei le- 
dit premier manchon (46) comporte une pluralite de 
trous de refroidissement (43) espaces sur sa cir- 
conterence. 

14. Ensemble formant tete de chemise de chambre de 
combustion selon la revendication 1 , et comprenant 
une joint annulaire d'etancheite (104) monte sur la 
surface exterieure dudit premier fourreau au voisi- 
nage de son extr6mit6 avant et adapts pour porter 
centre une chemise de chambre de combustion. 

15. Ensemble formant tete de chemise de chambre de 
combustion selon la revendication 1 4, dans lequel 
ledit deuxieme fourreau (112) comprend une virole 
annulaire pourvue d'un rebord de montage radial 
(114) destine a I'assujettissement dudit ensemble 
formant tdte de chemise de chambre de combustion 
a I'interieur d'une chambre de combustion. 

16. Ensemble formant t£te de chemise de chambre de 
combustion selon la revendication 15, dans lequel 
ladite virole annulaire supporte une pluralite de bu- 
t6es (116) de chemise de chambre de combustion. 

17. Ensemble formant tete de chemise de chambre de 
combustion selon la revendication 10 et compre- 
nant un ensemble d'entretoise de renforcement 
(110) s'ytendant entre lesdits troisieme et quatrie- 


me fourreaux. 

1 8. Ensemble (42) de bouchon de chemise de chambre 
de combustion destine a Stre utilise" dans une cham- 

5 bre de combustion a injecteurs multiples d'une tur- 
bine a gaz, comprenant: 

un premier fourreau (46) sensiblement cylindri- 
que, ayant une extremity arriere et une extre- 
me mite* avant; 

un sous-ensemble modulaire de pr6m6lange 
comprenant une plaque arriere (48) fixee a I'ex- 
tr6mit6 arriere dudit premier fourreau, ladite 
plaque arriere comportant une pluralite 
15 d'ouvertures (52) de reception d'injecteurs; et 

une plurality de tubes de pr6me!ange (96) 
ayant des extremitys avant et arriere, les extre- 
mitys arriere ytant fixyes a ladite plaque arriere 
(48) en alignement axial avec une ouverture 
20 respective desdites ouvertures de reception 

d'injecteurs; et 

un sous-ensemble modulaire de plaque a im- 
pact assujetti a I'interieur de ladite extremity 
avant dudit premier fourreau caractyrisy en ce 
25 que le sous-ensemble de plaque a impact com- 

prend une plaque a impact (70) comportant une 
plurality d'ouvertures destinyes a recevoir les 
extremitys avant respect ives desdits tubes de 
premelange sans que ceux-ci y soit fixes et une 
30 seconde plurality d'ouverture (72) pour fluide 

de refroidissement. 

19. Ensemble formant t§te de chemise de chambre de 
combustion selon la revendication 18, et compre- 
ss nant, en outre, un sous-ensemble de montage de 

chemise comprenant un deuxieme fourreau cylin- 
drique (112) espacy radialement vers I'exterieur du- 
dit premier fourreau cylindrique (46), une pluralite 
d'entretoises (116) s'ytendant entre lesdits premier 
40 et deuxieme fourreaux et fixees a ces fourreaux, et 
un rebord de montage radial (1 1 4) adapty pour dtre 
loge a I'interieur d'un evidement entre les rebords 
en butee de I'enveloppe de la chambre de combus- 
tion. 

45 

20. Ensemble formant tete de chemise selon la reven- 
dication 18, dans lequel une plurality de bagues 
(54) d'injecteurs s'ytendent en arriere de ladite pla- 
que arriere (48), chacune etant alignee avec une 

so ouverture respective desdites ouvertures (52) de 
plaque arriere pour injecteurs. 

21. Ensemble formant t§te de chemise selon la reven- 
dication 20, dans lequel chaque bague de ladite plu- 

55 rality de bagues (54) d'injecteurs est montye sur la- 
dite plaque arri&re (48) de maniere a permettre un 
dyplacement par rapport a ladite plaque arriere. 
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22. Ensemble formant tete de chemise selon la reven- 
dication 21 , dans lequel chacun desdites bagues 
(54) d'injecteurs est montee sur ladite plaque a 
I'aide d'une plurality de pattes de retenue (60) 
fixees a ladite plaque arriere. 5 

23. Ensemble formant tete de chemise selon la reven- 
dication 18, dans lequel ladite plaque (70) a impacts 
comporte une ouverture centrale (84) munie d'une 
cuvette centrale (88). 10 

24. Ensemble formant tete de chemise selon la reven- 
dication 18, dans lequel ladite plaque (70) a impacts 
est pourvue d'une pluralite d'ouverture de refroidis- 
sement (72). is 
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FIG. 2 A. 
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FIG. 2B. 
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FIG. 3. 
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FIG. 10. 
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